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DETAILED ACTION 

1 . Newly submitted claims 17-29 are directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: Claims 17-29 are 
related to a process of making a vertical DRAM which distinct from the original claims 1- 
13 that are related to a structure of vertical DRAM. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 

« 

prosecution on the merits. Accordingly, claims 17-29 are withdrawn from consideration 
as being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 
821.03. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 14 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is not clear as to what applicant is trying to claim when 
stating "the second contact plug further contacts the STI at a first side of the second 
contact plug while contacts the annular spacer at a second side of the second contact 
plug, the second side being opposite to the first side of the second contact plug". 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-12 and 15-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mandelman et al. US patent No. 6,605,838, in view of Dyer, US 
patent No. 6.747.306. 

Regarding claim 1 , Mandelman teaches (fig. 2) a vertical dynamic random 
access memory (DRAM) comprising: a substrate (50) comprising at least a deep trench 
(56) having an upper trench portion (region where element 80 is formed) and a lower 
trench portion (region where element 70 is formed); a trench capacitor (70) located in 
the lower trench portion; a source-isolation oxide layer (88, referred here trench top 
oxide) located on the trench capacitor (70); and a vertical transistor (80) located on the 
source-isolation oxide layer (88), the vertical transistor comprising: an annular source 
(86) set in the substrate next to the source-isolation oxide layer (88), the annular source 
being electrically connected to the trench capacitor (fig. 2); a gate conductive layer (84) 
filling the upper trench portion; a cylindrical gate dieiecthc layer (82) located on a 
surface of a sidewall of the upper trench portion and circularly encompassing the gate 
conductive layer; and an annular drain (52) circularly encompassing the deep trench 
near a surface of the substrate (50). 

Mandelman does not explicitly teach that a shallow trench isolation (STI) 
positioned around the deep trench; the gate conductive layer is electrically connected to 
a first contact plug and the annular drain being electrically connected to a second 
contact plug and the annular trench positioned next to the STI, the STI completely 



« 
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compassing the vertical transistor and separating the annular drain from other annular 
drains of any adjacent vertical transistor in the substrate. 

It is conventional and also taught by Dyer (figs. 1 and 4) forming contact structure 
(122) on a gate conductive layer (114) and also making contact structure (134) on a 
drain region (118) in order to make contact to other portion of an integrated circuit 
device. Dyer also teaches (fig. 4) the use of STI structures (206), the STI completely 
compassing the vertical transistor (also refer fig. 1, 124) and separating the annular 
drain (118) from other annular drains of any adjacent vertical transistor in the substrate. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the gate and drain contact in the structure taught by 
Dyer in the structure of Mandelman in order to make contact to other portion of the 
integrated circuit. Furthermore it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to incorporate the STI structures taught by Dyer 
in the structure of Mandelman In order to provide better isolation. The modified structure 
of Mandelman and Dyer would have an STI structure, where the STI completely 
compassing the vertical transistor and separating the annular drain from other annular 
drains of any adjacent vertical transistor in the substrate. 

Regarding claim 2, Mandelman teaches substantially the entire claimed structure 
of claim 1 above including a storage node filling (68) the lower trench portion and 
electrically connected to the annular source (86); a capacitor dielectric layer (66) 
encompassing the storage node; and a buried plate (64) located in the substrate in a 
side of the capacitor dielectric layer. 
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Regarding claim 3, Mandelman teaches (fig. 2) substantially the entire claimed 
structure of claim 1 above including the buried plate (64) surrounds a sidewall of the 
lower trench portion, and the capacitor dielectric layer (66) is located on a surface of the 
sidewall of the lower trench portion so as to isolate the storage node and the buried 
plate. 

Regarding 4, Mandelman teaches (fig. 2) substantially the entire claimed 
structure of claim 1 above including the trench capacitor further comprises a buried 
strap (86) for electrically connecting the annular source and the storage node (col. 5, 
lines 10-20). 

Regarding claim 5, Mandelman teaches (fig. 2) substantially the entire claimed 
structure of claim 1 above including the buried strap (86, col. 5, lines 10-20) is an 
annular conductive strap located on the surface of the sidewall of the lower trench 
portion above the capacitor dielectric layer (66). 

Regarding claim 6, Mandelman teaches (fig. 2) substantially the entire claimed 
structure of claim 1 above including a conductive layer (122) located on the gate 
conductive layer (114, Dyer) for electrically connecting the gate conductive layer and 
the first contact plug. 

The combined structure of Mandelman and Dyer provides conductive layer 
located on the gate conductive layer for electrically connecting the gate conductive layer 
(metallization layers or metal lines) and the first contact plug. 
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Regarding claim 7, Mandelman teaches (fig. 2) substantially the entire claimed 
structure of claim 1 above including the annular source is an ion diffusion area (col. 5, 
lines 10-20). 

Regarding claim 8, Mandelman teaches (fig. 2) substantially the entire claimed 
structure of claim 1 above including the annular drain is a heavily doped area. 

The limitation that annular drain overlaps ion implantation area is not given 
patentable weight, because it is product by process claim. "[E]ven though product-by 
process claims are limited by and defined by the process, determination of patentability 
is based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or 
obvious from a product of the prior art, the claim is unpatentable even though the prior 
product was made by a different process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 
964, 966 (Fed. Cir. 1985). 

Regarding claim 9, Mandelman teaches substantially the entire claimed structure 
of claim 1 above including a passivation layer (132, Dyer) covering the surface of the 
substrate and the transistor. 

Regarding claim 10, Mandelman teaches (fig. 2) substantially the entire claimed 
structure of claim 1 above including the first and the second contact plug are electrically 
connected to a word line and a bit line respectively (col. 9, lines 1-5, Mandelman). 

Regarding claim 1 1 , Mandelman teaches substantially the entire claimed 
structure of claim 1 above the STI surrounds the annular source and the annular drain 
region without overlapping the deep trench (figs. 1 and 4 of Dyer). 
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Regarding clainn 12, Mandelman teaches substantially the entire claimed 
structure of claim 1 above including an annular spacer (126) surrounding the upper 
portion (refer to fig. 1 , Dyer). 

Regarding claim 15, Mandelman teaches substantially the entire claimed 
structure of claim 1 above including the annular spacer (126, Dyer, fig. 1) positioned on 
an outer surface of the sidewall of the entire upper trench portion. 

Regarding claim 16, Mandelman teaches substantially the entire claimed 
structure of claim 1 above except explicitly stating that the annular drain positioned 
below the second contact plug having a larger width from the STI to the deep trench 
than a width of a portion of the annular drain not positioned below the second contact 
plug. 

Parameters such as thickness and width in the art of semiconductor 
manufacturing process are subject to routine experimentation and optimization to 
achieve the desired device characteristics during fabrication. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to adjust the width of the annular drain as claimed in order 
to make appropriate contact for further integration. 

5. Claims 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mandelman et al. US patent No. 6,605,838, in view of Ozaki, US patent No. 5,519,236. 

Regarding claim 13, Mandelman teaches substantially the entire claimed 
structure of claim 1 above except explicitly stating that the second contact plug has an 
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asymmetric structure, which is positioned on the spacer and the drain while contacts the 
spacer and the drain at the same time. 

Ozaki teaches (fig. 2A) an asymmetric contact plug, which is positioned on the 
spacer (23) and the drain (24) while contacts the spacer and the drain at the same time 
(fig. 2A). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the asymmetric contact plug structure taught by 
Ozaki in the combined structure of Mandelman and Dyer in order to make contact 
structure for further integrating the device. 

Response to Arguments 

6. Applicant's arguments with respect to claims 1-13 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samuel A. Gebremariam whose telephone number is 
(571 ) 272-1653. The examiner can normally be reached on 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steve Loke can be reached on (571) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

SAG .--"-.1 IsJa 

September 6, 2005 " -^i^ Semjnsr 




